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The concept of a wind turbine seems simple enough: The wind 
blows and the blades spin. Warren White, associate professor of 
mechanical and nuclear engineering at Kansas State University, said 
this is a common misconception.
“A wind turbine doesn’t produce more power the faster it spins,” 
he said. “Many problems pop up when you deal with turbines and 
capturing wind power, and we’re trying to figure out how to reduce 
them.”
For several years, White has been researching the problems 
causing a shortened lifespan for wind turbines, especially turbulence. 
He said that turbulence in the air could damage the turbine as the 
blades shake and vibrate.
“If you take a wire and bend it back and forth, fatigue will 
eventually make it come apart,” White said. “The same thing 
happens to a turbine after years of vibrating in the wind — it looks 
steady, but it can give out and break.”
Any time a turbine breaks or is not capturing the maximum 
amount of power, it becomes an economic issue. The revenue and 
cost of production of a turbine is what will make or break the wind 
energy industry, White said.
The goal is to decrease the payback time by getting as much 
power out of the turbine as quickly as possible.
“You design a wind turbine to last for 20 years, but that doesn’t 
always happen,” White said. “If turbines last for significantly less 
time than expected, wind energy won’t be viable. It is viable; we just 
have problems to work out.” 
One of White’s projects examining turbulence involves an 
instrument from the National Renewable Energy Lab. The device 
would allow researchers to predict what the wind will do one second 
in advance by using the wind profile of the turbine to measure wind 
velocity and direction.
With this device attached to the turbine, researchers hope to 
change the turbine’s blade pitch — turning the blade so it is more 
parallel or less parallel to the wind — to maximize power.
“The blades have so much inertia, it would take too 
long to change their speed,” White said. “Everything 
happens so fast, it would only be possible to change the 
pitch.”
White also is working with other electrical and 
computer engineering university researchers — including 
Behrooz Mirafzal, assistant professor, and Ruth Douglas 
Miller, associate professor — to get additional funding 
for a lab simulator that models the vibrations and 
mechanical aspects of the turbine.
This simulator uses software developed by the 
National Renewable Energy Laboratory. White said the 
simulator calculates the torque that’s delivered to the 
shaft of the turbine, which is done by using an electric 
motor. The scaled torque produced by the motor would 
closely model the torque delivered by the wind turbine 
rotor to the generator.
“The simulator models the vibrations and mechanical 
aspects of the turbine,” White said. “If we are able to 
detect the vibrations that the wind produces, then we 
may be able to eliminate and control them.”
Solving issues with turbine reliability like turbulence 
is vital to the future of wind energy. White said wind 
turbines are now producing power at a rate comparable 
to coal, but increased research funding is needed to help 
even the playing field.
“For a long time, coal was king,” he said. “Turbines 
are still not as cheap as natural gas, but they will 
continue to become more economical. In order to build 
better turbines, we need federally funded research, and 
that’s been continuously declining. We need to make the 
investment to move forward.”
Researcher studies turbulence in wind turbines to ensure their viability
By Megan Saunders, Communications and Marketing
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Kansas is second in the nation 
for wind energy production. 
Warren White said it is important 
to continue the industry’s 
development for both the 
economy and education.
Recently, the state took strides 
to underscore the importance 
of wind energy. The 2012 
Kansas Statewide Wind Energy 
Forum was Sept. 26-28, 2012, in 
Manhattan, Kan. The forum was 
made possible by funding from 
several universities, including 
Kansas State University, through 
participation in the Kansas Board 
of Regents Council of Chief 
Research Officers.
Keynote speakers included Fort 
Felker, director of the National 
Wind Technology Center. The 
purpose of the forum was to 
develop a road map for Kansas 
higher education institutions to 
collaborate in conducting wind 
energy research and development, 
as well as to educate and train the 
future Kansas energy workforce.
Continuing the discussion
Warren White is a leading researcher in wind energy at Kansas State 
University. He also works with researchers like Behrooz Mirafzal and 
Ruth Douglas Miller to improve the efficiency of wind turbines.
Mirafzal researches power electronic applications in sustainable 
energy systems, such as wind. Power electronic converters are the 
points of common coupling between sustainable energy resources and 
the power grid. Mirafzal conducts applied and fundamental research to 
improve the productivity and reliability of these systems.
Douglas Miller and her team of student researchers have been 
working with White to construct a computer model of a wind turbine 
to test different ways of controlling the turbine for maximum power 
capture. She said the team believes the model will lead to conclusions 
about how the electrical parts of turbines should be designed for 
maximum efficiency.
A group effort
Warren White and Zhichao Yu, senior in mechanical engineering, discuss a wind turbine simulation.
Scan with smartphone for video of Warren White and  
Ruth Douglas Miller discussing what powers wind farms. 
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